Cross-sectional neuroimaging studies are an important first step in examining developmental differences in brain function between adults and youth with bipolar disorder (BD). Impaired response flexibility may contribute to reduced ability to modify goal-directed behavior in BD appropriately. We compared neural circuitry mediating this process in child (CBD) vs. adult BD (ABD) and age-matched healthy subjects. fMRI data from 15 CBD, 23 ABD, 20 healthy children, and 27 healthy adults were acquired during a response flexibility paradigm, a task where subjects inhibit a prepotent response and execute an alternative response. When successfully executing an alternate response, CBD showed frontal, parietal, and temporal hyperactivation relative to healthy children and ABD, while ABD hypoactivated these regions relative to healthy adults. Previous studies of response flexibility in healthy volunteers revealed frontal, temporal, and parietal cortex hyperactivation in children and hypoactivation in adults. Relative to age-matched healthy subjects, we found hyperactivation in these regions in CBD and hypoactivation in ABD. This suggests that our findings in patients may represent the extreme extension of the age-related response flexibility activation differences found in healthy subjects. Future studies should use longitudinal fMRI to examine the developmental trajectory of the neural circuitry mediating response flexibility in BD.
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Introduction
Developmental studies in bipolar disorder (BD) can inform future treatment and prevention efforts (National Institute of Mental Health Strategic Plan, 2010). Specifically, cross-sectional comparisons of neural activity in youth vs. adults with and without BD can help determine the extent of shared pathophysiology in early-and later-onset BD. Examining the pathophysiological differences between child and adult BD adds to existing literature showing smaller amygdala volume in early-vs. late-onset illness (Blumberg et al., 2003; Chang et al., 2005) , and may help explain developmental differences in clinical course, with earlier age of onset associated with higher rates of comorbid disorders and number of recurrences, and shorter periods of euthymia (Perlis, 2004; Birmaher, 2007) . A previous functional magnetic resonance (fMRI) study found evidence of age-and BD-related frontal dysfunction during unsuccessful motor inhibition. Compared with age-matched comparison subjects, children with BD (CBD) showed anterior cingulate cortex (ACC) hypoactivation, while adults with BD (ABD) showed ACC hyperactivation (Weathers et al., 2012) . Response flexibility is a cognitive function closely related to motor inhibition, since successful response flexibility depends, in part, on the ability to inhibit prepotent motor responses in the presence of behaviorally salient cues. Studies of the neural mechanisms mediating response flexibility are particularly relevant in BD because BD patients show reduced ability to modify their behavior in response to environmental cues e.g., anhedonic depressed subjects who do not pursue rewarding goals, or manic patients who pursue unrealistic goals. However, no study has compared neural activity in adults and youth with BD during response flexibility. The goal of this study was to use a response flexibility task to compare brain activation in CBD, ABD, and age-matched healthy subjects, when subjects were confronted with changing behavioral demands. 
